Abstract. This study deals with the study of the influence of regression curve parameters on prediction of possibilities of measured data. In this study, the necessary introduction to polymer materials issues and their material structure which influences their physical and mechanical properties, is described. Thereafter, the method of testing materials using device DMA which enables this measurement is presented. In the next part, this measured data are processed using creep modulus in which regression curves are applied. In the final part of this study, the influence of individual parameters of the regression curve on their process during the prediction is described. The study will prove the inconsiderable influence especially the last parameter of the regression curve equation and its significant influence on measured data prediction.
Introduction
Nowadays, polymeric materials belong to commonly used materials in a number of applications and use. In the practice it is possible to meet a number of methods which enable to study the properties of these materials and to recognize better their behaviour during different conditions of use. These measurements are often unnecessary without the need to choose a certain range of variables which can then be analyzed. It is not possible to always fully influence the choice of the density of this scale, namely the density of the points which are then passed through different lines, curves and splines. However, the density of these points significantly affects the accuracy of the interleaved geometric elements. In interleaving, each used software allows to influence the extent of this interference, and thus the extent to which the interleaved geometry matches the obtained points from the individual measurements. [1] [2] [3] [4] [5] For this purpose, HDPE and LDPE materials from DOW were selected. Polymers are chemicals composed mostly of carbon, hydrogen, oxygen, nitrogen, chlorine and other elements. They are substances which are processed in the liquid state, mostly under elevated temperature and pressure. In this state, it is possible to produce a variety of shapes in the production process. Polymers can be of natural or synthetic origin, from a chemical point of view, they are mainly organic substances composed of large macromolecules. These macromolecules are composed of many repetitive cells in the string called "mer", which is a basic monomeric unit that has the ability to connect under appropriate conditions. From the suffix mer (mer = part) and poly prefix (meaning more from Greek) the word polymer was created.
The length of the macromolecules can be expressed using the molar mass, resp. relative molecular weight. By definition, the macromolecular substance is a compound whose molecular weight exceeds 10 3 g/mol, and the polymer bears a substance having a molecular weight greater than 10 4 g/mol. The manufacture of polymers is linked to them. Nowadays, there is an increasing demand for the resulting plastic product. It should have the lowest weight, high temperature resistance, abrasion resistance, frost resistance, it should be firm and tough. These requirements give a permanent impetus to the emergence of new types of polymers, especially high-tech polymers which are now used for example in the aerospace or aerospace industry. [6] [7] [8] [9] Because of different mechanical properties that depend on the internal structure, it is possible to divide the polymers into:
Linear -single monomer molecules join together in a row to form a string. Such polymers have a higher density (e.g. HDPE) due to a spatial arrangement that allows molecules to come closer together. Branched -will occur if side branches are added to the basic string. These branched macromolecules cannot be as close to each other as they are in the linear branches, and thus have a lower density (e.g. LDPE). Due to branching, the mobility of the macromolecules is a Corresponding author: mreznicek@utb.cz impaired (the molten polymer has lower fluidity) and there is also a decrease in the intermolecular forces (the side chains are further apart) which lead to the worse mechanical properties of the polymer. [10] [11] [12] [13] [14] [15] 
Methods
For creep tests it is necessary to prepare test specimens. These are designed to provide repeatability in predefined shapes and dimensions. For measuring mechanical tests, standard double-sided blades specimens as standard are used, for the measurement of creep properties on the DMA device samples in the shape of a block are used, which can be seen in Fig. 5 . This shape and size of samples is adapted for measurement on DMA devices. The samples were irradiated by doses 33 kGy, 66 kGy, 99 kGy, 132 kGy, 165 kGy, 198 kGy. The concurrent measurement followed after irradiation on the device DMA1 from the Company Mettler Toledo and on the device for measurement of creep properties of own produce. Dynamic mechanical analysis (DMA) is one of the possible methods for measurement of dynamic properties.
The samples for this kind of test can be exposed to tension, compression, bending and shear. The device disposes with the mode TMA, which enables to measure the expansion, creep and relaxation time. The device DMA1 in Fig. 7 was used for measurement.
The device DMA1 enables the measurement of brittle and though materials, which are suitable for these type of loading, and it enables evaluation in the program STAR. The load module enables loading from 0.001 to 10 N. The frequency generator enables the variable adjustment of oscillation from 0.001 to 300 Hz.
Data of results
During evaluating the results, it was necessary to proceed with a slight cut of the measured ones. As can be seen in formula 1, the resulting module is directly proportional to the loading force and initial length L 0 that are constant during measurement and calculation. The value of the ǻL extension is very small at the beginning of the measurement and the subsequent recalculation of the creep modulus value is thus considerably large up to theoretically infinite. Such high values have a negative effect on the size of the scale, which then does not have sufficient telling value.
The highest initial modulus of elasticity was therefore set to 500 MPa, which corresponds approximately to the fifth minute of measurement. This reduction of only 1.3% value has contributed significantly to better interpretation of the measured data. In Fig. 8 , it is possible to see the results of each creep tests. These results have already been confirmed in a number of others and are only a partial confirmation of our correct measurements. As in previous measurements, it is possible to see the dose of 99 kGy as the most appropriate dose of radiation to improve creep properties. Other doses used in these measurements have either minimal or even negative effects on these properties. In Fig. 9 , data evaluation for LDPE material irradiated by different doses can be seen. Also in this graph, the initial values were cut at 5 minutes, which significantly contributed to a better interpretation of the measured values. Compared to the results in Fig. 8 a far more compact effect of doses and far less influence on their creep properties can be seen. Table 2 shows the reliability of interleaved regression curves by measured data for individual materials and doses. This reliability was in all cases above the 99% confidence limit, indicating a high degree of credibility. Fourth degree polynomial was used to find a suitable regression curve.
Conclusion
The effect of individual regression curve parameters over a short period of time does not greatly influence its behaviour and it is very often adjusted to match the regression curve and the measured data. This method is useful if it is only needed to break the curve with measured data. Very often there is an attempt to predict measured data most often in terms of time. Therefore, the measured data is best passed through the regression curve with the parameters completed so that the reliability is as large as possible, and then by simply arriving at the change (e.g. time), it is judged by its behaviour over a longer period of time. However, as seen in Fig. 11 , the effect of parameters is variable from the point of view of increasing time, and the initial negligible influence of parameter d has, with increasing time, a negligible effect on the duration of the regression curve. On the other hand, the initial significant effect of the parameters is reduced to a minimum over time. Parameters b and c have a significant share, especially over the mediumterm. Therefore, when making regression curves, it is necessary to neglect the last parameters of the curve equations describing the data. As proved in this article, its influence is notable in the field of prediction of the measured data behaviour and can significantly affect the conclusions of the individual measurements.
